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Synthesis of some metal oxides nanostructures for technological applications 
Z毒自市： E.M.EトMaghraby
日時： 2008年 5)j 28日（水） 13:00～14:00 
In203, Sn02, and Te02 nanostructures have been synthesized chemical vapor deposition. X-ray 
Diffraction (X長D),Field”Emission Scanning Electron Micr・oscopy(FE-SEM) and Transmission 
Electron Micr‘oscopy (TEM) experiments were used to characterize the morphology and crystalline 
structure of the obtained nanostructures. A variety of nanostructure morphologies were obtained 
depending on the fabrication conditions. Gas sensing prope1iies of some structures were measured and 




(ProfessorラDalianInstitute of Chemical PhysicsラChineseAcademy of SciencesラDalian,
China) 
自時： 2009年 3月 16日（月） 13:00～14:00 
Base transitionべ1etaloxides are not sufficiently active at ambient temperature and are severely 
deactivated by moisture when they are used for catalyzing low側temperatureoxidation of COラwhichis 
widely applied in cleaning air and lowering automotive emissions. Now, nanoroιshaped tricobalt 
tetraoxide can not only catalyze CO oxidation at a tempera印reas low as 196 K but also hold 
substantial stability in the co-presence of moisture. The nanorods of Co304 predominantly expose the 
{ 110} planesラwhichhold Co3十siteson the sur・faceswhile other planes such as {001} and { 111} hold 
only Co2十sites.話ecauseCo3－トsitesare catalytically much more active than Co2十sitesfor CO oxidation, 
a strong morphology-dependent phenomenon has been observed that the nanorods exhibit markedly 
(almost one order of magnitude) higher catalytic activity than that of the conventional spherical 
nanoparticles. Similar phenomenon was also observed in and La203 nanorods. This sort of 
approach by morphology control will lead to the development of highly efficient oxidation catalysts of 
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New amorphous nanocrystalline compounds and high strength aluminium alloys produced by 
mechanical alloying and hot pressing vacuum. 
Jan Dutkiewicz 
（ポーランド科学アカデミー）
日時： 2008年 10月 24司（金） 13:10～13:50 
場所：
Unique properties of amorphous materials are discussed in view of a high strength, toughness and 
elastic strain, but a low plasticity. Concepts existing in literature to manufacture composites allowing 
to increase plasticity by increasing the amount of crγstalline material are discussed. The principle of 
experimental studies in Krakow done in the frame of the European project will be shown. Amorphous 
powders were obtained from easy glass fonning alloys of composition Zrl 7Cu29Ni 19Ti25 (at%) by 
ball milling and the presence of amorphous structure was confirmed. HoweverラHRTEM technique 
allowed to identify nanocrystalline inclusions as Cu12NiTi7・Hotpressing of ball milled amorphous 
powders with 20 and 40% of nanoc1ystalline iron or silver additions improves plasticity on expense of 
the compression strain which was near 1800 MPa in amorphous-40% nano-Fe composites and only 
close to 700 MPa in amorphous-40% nano-Ag composites. Powder of composition Ni60Nb20Zr20 
(at%) was also Hot pressed from ball milled amorphous powders with 20% of nanocrystalline iron or 
silver. HR TEM and狂AADFstudies allowed to identify (similarly as in ball milled powders) 
nanocrystalline inclusions of Ni3Zr or Nb3Ni17, within the amorphous part of composites.τhe attained 
compression stress is about 700 MPa at plastic deformation of about 2% what is lower than expected 




Investigation of the hardening precipitates in light Aトbasedalloys 
講師： A-FattahGaber教授
（アシュー ト大学，エジプト）
日時： 2008年 10月24日（金） 13:50～14:30 
場所：
In the last three decadesラAl-alloysare widely used in air, land and water vehicle industries. This is 
particularly due to the real need to weight saving for more reduction of fuel consumption and exhaust 
emissions. AlMgSi幽 andAlLi -based alloys became candidate materials to replace the conventional 
materials for closure panels of various car models and aircrafts, respectively. For these reasons, such 
alloys were subjected to extensive studies. This group of alloys is damage tolerant and highly 
corrosion resistant in the ambient environments. 
In this presentation, some results will be shown on AlMgSi (6xxx) alloys as well as AlLi (8090), 
AlLi (AF/C458) and AlLi (AF/C489) alloys. Namely, types of the strengthening precipitates 
developed in the individual alloys have been shown. In AILトbasedalloysラastress has been made on 
the elongation to fracture. For safety the strain should not be less than 10%. It should be looked for 
achieving higher strength and higher strain instantaneously. The effect of the quench rate has been also 
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し、高性能化を達成するために、 SOI、DSL,low-k/ Cu, PR193, 




























































































4/17 ：専門磯業人としての釜本事項（爵家資梼から就活まで） ,. PowerPoint 
4/24 i世界緩溝危機（2nd大恐慌？）の本禦と企業や億人への大膨響・ピヂオ，P.P.
5/ 8 ~ヘツチャの実態と経営者の役割・多様YA?対応演習・配布資料， P.P.
5/15 ；金銭学 erトバルピγねから偶人狗タまで〉 ・飽布資料，fヂオ，P.P.
5/22 ~マ孝一プラン演習（就職後の収入と支出・各自惣定BP(business plan)) 
5/29；実例研究〈む役・すまた〉 ・築物邸費資料，P.P.・名自BP作成開始
6/ 5 i事例研究 （｝＼.鵡会・穆j盗事例多社） ・技鱗緩営・配布資料，E語鷺資料
6/12 ~~，. P-t＼＂抗争γねの実態と大ス，，.ン盤史考察およが教義と哲学• dibate 
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6/26 ~総合的緩営体系・緩蛍分析と務縮・人前（ス打7，各種議事門家，人脈）
7/ 3 ~へeンチャの鉄総〈配布資料〉 按テキスト（総合的関発学〉の鋼連東















線さき教員 j小林 務一ι ’r嫡 in ltootor蜘actt.ne. j., 司向山…
1.科学技争持者として必須なゆ織性繍野新商品開発・マネγメント生灘能力開発等






第 1溜 4/10 I 総合ピヂ的;t関iス鎌タ学ンのブォアーウド大ト学ラのイ授幾ン粥‘・創チャ造レ性ンジ開と発PかXタらitびIF失E数〈学生（緩sl分開〉発まで
第2灘 4/17 I 専C門Eテ職キ君ス臨人ト4・l>J飼錦＊織の禽と備技と教締育士関法膳 ・部就f職大学活3動年EとKの器絡童話み芝ち資E格s｝公2J約の鮮解儲決策）桝
第3酒 会／24I 創む造むず性ジ朔ック錦イ繍ンキ〈創令造電性器ビ入デ門オ蝉；人j遣体のU理＊脳論と・心他ト〈窃郵進化作，瀦窃a奮pj滋鱒性漉｝(l) ; 1牧の紙からCD
費~4遡 5/ 8 I 発費ビデ金オ’；ゆ総儀合典翼の小線学哲1f学－人体〈帯｛主主え命る誕語生調｝練，話・器各エイ灘ズ間・感錨染等爆‘発失告と敗ど学う儲・総ぐ〉のか・線｛滅鰭さ｛れ2な〉；い1・教う～窃
第5遡 5/15 I 発饗ビデ会オe鰯遊裂ラロ会ー議マンと革社命長｛実の社会条的件3健機‘LIとF各E紙開察発側・就職活動；院本サ ＆持9-tン金太郎〉・歎；務総があるさ・総
第6遡 5/22 I 各穣ピデ縦オ瀦；特憶野繍戦鱒略t技E知法的財・療知機的的事対例議ザ機デオ・母（発c明－カ感と性技＆鱗技饗の術織＆務人j・潤管学官主L蹄・訴技訟衛毒事者）倫灘
第7溜 5/29 I g健チ社ー舎ムの括質望灘書観態翻；ーイ「盤ン整チ量舎t-tはV俗楽1しスむ・or発S明人分チ鋭ー意ムる溝or曹悠緩(1現｝役：。おrそ色のし他ろ〉い方課法離器部J（加部分制
欝8漣 6/ 5 I 事察錦側研研究究の1ポ〈イcaンseト~t一u般dy織）や・練発縛明自動チではーなムく濃、帝オー｛芝プ｝ン；関なi総エ線細灘業盛掛｛特か徴ら築兵関体額的毒に事学まぶと。め）明書緊密45分
第9溜 6/12 I 鱒鰭！！＇ヂ発オ見：と〈む解寝静察決庁デ事まザ修イfン滋能楊か力ら・のIT鶴考男態嬢J．・5社野手士会会問n~＝~とs開とn~~剖吋1t草s食遜まで翁鰭（id開創出｝
費hO趨 6/19 I 新チ商ー品ム期液型務苦難総題咽；総a会r~：!i!rとl~a:t研器の究間輔照解発決問策問〈華号説機i明d鴨緑敏j出B~部（~1邸IS主i食n・線e~梯s分Plan）チーム演習(1)
第u灘 §／総lビジネスプラン倒的作成方法・γγムキス瀦析警官。（ル怠構｝：母懇｛話チ集ー饗ム・S綴F営テ｝工q学主義 ・事例考鱗・他
ピデオ：研究鱒型車系移倒｛時G持者参） BPチー ：母（チー 決定）3-0分
第12週 11 3 I ；事チ例ー研ム究認定響定機側灘BP間チ上繰ー越ム電器潰（ピ欝ジ〈ネ3ス〉 ；ヂ！司ル上・Q練C鱒校窃総・潮来0偶操語録鱒”総｛〉総・合45分同．→｝説明モー ・2l 
第13潤 1110 I j綾樹鎚館〈スー パー エンジニエア義成講鹿）・：習技（4術k続＠（賞発j・3手腐超離


























































































































。。 200 400 600 800 
図2.1 （・）、 2(.A）、 3（・）、 4（口）の Heck反応における収率の経時変化
②触媒の再生・再利用性
ホスフィンスルフィド錯体触媒の再生・再利用性を調べるために、 Pd(O）を触媒とした新規
反応を開発した。部分的に酸化されたP2、p3、pp3をPd(O)([Pd( dba)2J）存在下、 DMF中、 125℃
で2時間過剰の硫黄と反応させると、完全にホスフィンスルフィド p2S2、p3S3、pp3S4が再生
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Substrate Glass-slide substrate 
Background pressure PBG ～2×io-4 Pa 
Applied power 200 W(W）ラ500W(Ti) 
Sputtering gas pressure Ps 1 Pa (W), 0.8 Pa (Ti) 
Gas mixture ratio GR Ar:02 6:4 






























































































5.00×5.00 (μm) Z-max 341.10（郎防
? ?? ??
?
5.00×5.00 [μm] Z-max 20.8 (nm) 
：アー
28-I…綴 Ti02, 0 AW0/[00'%), -6-W03(0%)Tiopoo%) 
-¥!-AW01(0%)Ti0,( I 00%）、－O-AW0,(80%)Ti0,(20%)
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nCO + 2nH2 →（CH2)n + nH20 (1) 
CO+ 2H2 → CH30H (2) 























































Table 1 Performance of Capsule Catalyst on FT Synthesis 
CO Conv. Selectivity I % 
Catalyst Ciso I Cn ** 









l .OMPa; 533 K; W悶t!F(CO+H2)= 5 gh/mol 
































1 3 5 7 9 1 13 15 17 19 21 23 
Physical mixture •isopar百倍1・olefin
口n-par百倍1
1 3 5 7 9 1 13 15 17 19 21 3 
•isopara倍1・ole血
ロIトpar百倍1
1 darιnんよbe~1o／島民。；；rb1g021 23 
Fig.2 Hydrocarbon Distribution 
考えられる。 Ciso/Cnがカフ。セル触媒で、高かったのも，生成する炭化水素は全てゼ、オライトの
細孔を通るためと推察される。
2 DME直接合成用カプセル触媒の合成 Table 2 Performance of Capsule Catalyst on Diect DME Synthesis 










L. Amount/wt% CO C02 Total 









58.1 ・3.3 49.7 
27.6 -20.8 21.0 





3.0%, CO 32.6%, C02 5.2%, H2Balance. 
Table 3 Products田lecti羽t:l(%) of Direct DME S~thesis 
Catallst CH4 Czlも C3時 MeOH DME 
ICI 0.8 0.4 0.1 97.4 0.3 
Physical mixture 
0.3 0.2 0.1 57.3 40.5 
HZSM-5/ ICI 
Capsule 
































































R》~グ＇R2 片ψR2＋ PPh3, THF, reflux 
4 Scheme2 E,E・る Z,E-5 
Table 1 ジエニノレブロミド4へのメチル化反応における立体選択性
Entry R1 R2 Me3AI (eq) Time (h) Yield(%) E,E:Z,E 
n-C9H19 Ph 2 5 39 32 68 
2 n-C9H19 CH2CH20TBS 4 19 95 36 64 
3 Ph n-C7H15 2 3 48 95 5 


























Ligand Time(h) Yield(%) E,E:Z,E 
Ph3P (0.4 eq) 4 90 26 74 
Ph3P (0.2 eq) 1.5 92 67 33 
dppe (0.1 eq) 14 81 53 47 
0・tolyl3P(0.2eq) 0.5 81 95・5
ひHex3P(0.2 eq) 3 95 >95: <5 
rトBu3P(0.32 eq) 13 87 88 12 




























Me3AI (2 eq) 
Pd2(dba)sCHCl3 (0.05 eq) 
ひHex3P(0.2 eq) 
THF, reflux, 3 h 
Me 
R》～外R2 ＋件ψR2
8 E. E・9 Z,E-9 
Schemes 
Table 3 ジエニノレブ、ロミド8へのメチル化反応における立体選択性
Entry R1 R2 Yield(%) E,E:Z,E 
n-C9H19 Ph 57 >95: <5 
2 n-C9H19 CH2CH20TBS 99 >95 <5 
3 c-Hex Ph 95 >95 <5 
4 Ph n-C7H1s 93 >95 <5 
5 Ph ひHex 93 >95: <5 






Et3AI (2 eq) 
Pd2(dba)sCHCl3 (0.05 eq) 
ひHex3P(0.2 eq) 






















































倍されている ATO膜は Sb添加率が 3～凱で抵抗が最小となるが、本プ口ジェクトで、作製した膜で、
は添加率 1.0%で、もっとも低い抵抗を示したo





















anealing temperature ｛℃｝ 
concentration of Sb(%) 
Fig.2τhe relations between concentration of 
Sband surface resistance of A TO thin film 
Fig.3 The relations between surface resistance 





として一部 Clが残った SnCl4_/0R)xができており、製膜したときこの Clが残留
いるのではないかと考えた。そのため蛍光X線装置を使いSn02薄膜中の
Fig.4 Iこ膜中の残留埋素濃度を単位膜揮に換算した結果を示す。焼成温度 350°C～500°Cまで膜中
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Transmittance spectra of ATO and FTO glass 
600.0 
Wave length (nm) 
500“自
Fig.5 Fig.4 Redisual of chlorine containing in the 




























































































































「h ~h Cl しi
HO-Si-0-Si-OH÷Ph-Si-Ph • 






































































































































VG=-30V 寄るユ、h〆 VG＝必30v 
ドロ丸山cm2/Vs
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スペース rl揺が 2~tm 、 3~tm
25%となっている。にもかかわらず、これら
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Ar= Ph 72% 
=p-CH3 32% 
=o・CH325% 
= p-Ac 80% 
= p-F 83% 
RNH2 





















御する研究が盛んに行われ，高いサービス品質（QoS: Quality of Service）を維持できる伝
送システムが実現されてきている．しかし、サービスの最終的な受け手ではユーザ（人間）








①超臨場感 → 癒し効果、立体、 Multi-View（多視点）
②ユーザの噌好→提示画面のレイアウト、利用スタイル、視聴履歴
本プロジェクトでは，ユーザ、が感じる品質を以下のように定義する．
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of Physics: Condensed Matterに受理され、現在、印刷中である。 （発表論文の 1)
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れの磁気エントロビー変化~Snag の温度依存性を図 3 に、断熱温度変化~Tad の温度依存性を
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2. 1 金触媒膜を用い リウムナノワイ




























































1. Influence of effective surface area on gas sensing properties of W03 sputtered thin films 
Thin Solid Films, 517, 2069-2072 (2009）ラ Y.Shen, T. Yamazaki*, Z. LiuラD.Mengラ T.KikutaラN.
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Nakatani 
2. Microstructure and H2 gas sensing properties of undoped and Pd-doped Sn02 nanowires 
Sensors & Actuators B, 135ラ524-529(2009）ラ Y.Shen, T. Yamazaki＊ラ Z.LiuラD.Mengラ T.KikutaラN.
NakataniラM.SaitoラM.Mori 
3. Porous Sn02 sputtered films with high H2 sensitivity at low operation temperature 
Thin Solid Filmsラ516,5111-5117 (2008), Y Shen, T. Yamazaki＊ラ Z.LiuぅC.Jinぅ工 KikutaラN.Nakatani 
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1) Supramolecular Chirogenesis in Weakly Interacting Hosts: Role of the Temperature, 
Structural and Electronic Factors in Enhancement of Chiroptical Sensitivity, 
Org. Let., 2008, 10, 1283-1286. 
Abstract: Supramolecular chirogenesis, particularly in porphyrinoid containing systems, is a 
new and fast growing branch of modem interdisciplinary science dealing with various 
aspects of chirality in supramolecular chemistry, materials science, molecular devicesラ
sensors, and natural systems.1'2 Since the major driving forces of these phenomena訂 G
inherently non-covalent in nature, there are many external and internal factors influencing 
the chiroptical properties of these systems. In particular, the host-guest interaction strength is 
one of the key controlling stimuli. In order to investigate this important subject 
comprehensively we compared the chirogenic properties of strongly and weakly interacting 
hosts based on porphyrin containing systems. 
2) The Octaethylporphyrin-Dihexylbithiophene Derivatives Combined with Pyridine and 
Pyrimidine Rings. Their Syntheses and Proton-Mediated and Heat-Driven Spectral 
Changes, 
Heterocycles, 2008, 76, 353聞380.
Abstract: The octaethylporphyrin (OEP)-dihexylbithiophene (DHBTh) derivatives combined 
with pyridine (Pyr) and pyrimidine (Pym) as proton国acceptablerings (PAR) were 
synthesized, describable as OEP-DHBTh-PAR, in which al the OEP, DHBTh and PAR 
components are connected with diacetylene linkage. Their 1H NMR and electronic spectral 
properties and electrochemical behaviors were studied under the neutral and acidic 
conditions. Reversible proton-mediated and heat-driven spectral changes of 
OEP-DHBTh-PAR were performed, reflecting both properties of PAR and DHBTh. 
3) Influence of the position oft-butyl substituents on reactivity of quinone dimers yielding 
benzofuran・－1,4-diones,
Heterocycles, 2008, 76, 1361閏1367.
Abstract: Reactivity of two isomeric quinone dimers, 5,5’－di-tert”butyl-2,2’－bisbenzo-
qionone (2) and 6,6' -di-tert-butyl-2,2仁－bisbenzoquinone(3) have been compared. Both 
quinone dimers underwent thermal cyclization in ethanol to give dibenzofuran-1,4-diones 
exclusively, the reaction proceeding faster for 3 than for 2. Molecular modeling analysis 
67 
68 
indicates that the different reactivity should be explained in terms of the steric hindrance of 
tert-butyl group in 2, which prevents approaching of solvent molecules to C=O moiety so 
that the solvent-assisted proton transfer occurs more slowly. 
4）「有機機能性材料化学～基本原理から応用原理まで～J、三共出版 （東京）、
















のEffectof fused benzene ring on rotational barriers of 2,2 '-bifuran, 2-phenylfuran, bi phenyl, 
and their benzo analogues, 
Heterocycles, 2009, 77, 1261-1268. 
Abstract: Molecular orbital (MO) calculations of tortional potentials of 2,2’－bifuran (F固め，
2-(2-furyl)benzofuran (F-BF), 2-phenylfuran (Ph-F), 2-(2-naphthyl)furan (Naph-F), 
2-phenylbenzofuran (Ph-BF), biphenyl (Ph-Ph), 2-phenylnaphthalene (Ph-Naph), 
2-phenylbenzo[ 1,2-b:4,5-b’］difuran (Ph-BDF), and 2-phenylbenzo[l ,2-b:5,4-b’］difuran 
(Ph-BDF’） by using HF/6回31G**and B3LYP/6-31G** methods have revealed that the 
rotational barriers are increased by 0.4-0.9 kcal/mol by replacement of the aryl moiety on the 
furan ring （白rylgroup of F-F and phenyl of Ph-F) with its benzo analogue. In contrast, 
increase of the rotational barriers is slight when the aryl moiety on the benzene ring (phenyl 








即ち、常温で n ドープして冷却すれば、凍結温度以下で p ドープされた状況になり、
常温で p ドープすれば、凍結温度以下では n ドープ状態になる。電荷の注入量は印
加電圧によって決まるので、電界効果トランジスターを構成している場合、常温時に
印加した電圧が、凍結時のしきい電圧となる。この電荷注入・凍結現象を利用して、












JMS-7 0 0 質量分析装置、 60 0 MHzNMR装置、紫外・可視吸収スベクトル、
赤外分光光度計、サイクリックボ、ルタメトリー（酸化還元電位測定）他、 VBL登録管







In recent years, interest of the topics about the gigacycle fatigue behaviour of metals is 
increasing, because of a requirement for high efficiency and reliability for machines and 
structures, a long-term employment of facilities beyond their original design lifetimes in 
advance due~ to the difficulty of their replacements, such as ageing facilities that have 
exceeded 10° cycles, and also the need of lightweight components used the high strength 
materials for reduction of the environmental loads to the globe. Numerious studies were 
reported on the gigacycle fatigue properties of high s仕engthstels. The most important result 
of these呼udiesis that steels白ilbelow the conventional fatigue limit in the long life regime 
above 10' loading cycles and crack initiation site changes from the specimen surface to the 
interior of the specimen, forming so-called internal fish-eye. Nonmetallic inclusion is usually 
observed in the center of the fish-eye acting as crack nucleation site. Due to the change in 
crack initiation site，‘duplex’or step-wise S-N curve was usually exhibited in the rotating 
bending tests. On the frac旬resurface resulting from subsurface crack initiation and 
propagation in a gigacycle cycle fatigue regime, a distinctive feature is observed in the 
vicinity of a nonmetallic inclusion at the frac旬reorigin inside the fish-eye zone. This area 
was named as the granular-bright facet (GBF) by the authors [1,2], and it was pointed out that 
the formation of the GBF area during the long fatigue process controls the internal failure 
mode and is an important factor clari今ingfatigue behavior in a very high cycle fatigue 
regime, and ensuring the long durability of machine components and structures. A mechanism 
for the formation of the GBF area occurred during the high田cyclefatigue process was clearly 
proposed by the authors as‘dispersive decohesion of spherical carbide' model, based on the 
experimental results and the computational simulation of the frac旬reprocess [3]. 
From the detailed observation of the企ac旬resurface, three types of failure mode are 
usually observed, such as, surface-induced failure (S-mode ),internal国inducedfailure without 
the GBF area (I-mode) and that with GBF area (IG-mode) depending on the stress amplitude 
level and lifetime [4]. It is an interesting practical problem how to and when a failure mode 
changes in the long fatigue life regime. In this paper, in order to discuss the transition of 
fatigue failure mode from surface to interior in high speed tool stel, a cantilever-type rotary 
bending fatigue test operated at a frequency of 52Hz was carried out in an open environment 
at room tempera印reusing hourglass皿shapedspecimens. Based on experimental results, the 
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Fig. 1 S-N curves obtained by a cantilever－守pe














0 ロ Surface・・ Subsurface
103 104 105 106 10 7 108 109 
Number of Cycles to failureめcycles
Fig. 2 Efect of inclusion size at crack origin on 
the S-N curve. 
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Fig. 3 Map of the change in failure mode affected by 
compressive residual stres on surface layer. 
about an effect of nonmetallic inclusion size and residual stress on the specimen surface layer. 
Fig. 1 shows the S-N curve obtained from two kinds of specimen, which was processed 
by different method. One specimen, named AlloyX-A, was processed with a cutting tool and 
compressive residual stress of about 157 5MPa was measured on the specimen surface by 
X-ray diffraction method. The other named AlloyX-B was processed with a grinder having a 
mesh of #100 and the compressive residual stress was about 215MPa. Stress amplitude 
changing the failure mode企omS-mode to I-mode and企omI-mode to IG-mode is different 
between specimens because of the effect of residual s仕esson the specimen surface. Fatigue 
strength of the AlloyX-A specimen failed by the I-mode and IG-mode is higher than that of 
the Alloy X-B. This difference is caused by the variation of a nq1!_metallic inclusion size at 
internal crack origin. The efJおり ofthe inclusion size, (areα）ぺ wasexplained by the 
relationship between σ。（area）川 L.and fatigue life, Nf, as shown in Fig. 2. 
Transition of the failure modes depending applied stress amplitude was discussed based 
on the frac仰向 mechanicsand consideration of compressive residual stress. A map relating 
the stress ampli加dewith the residual stress as shown in Fig. 3ヲwasdivided into five zones for 
three failure modes, due to competing between surface crack growth rate and subsurface one. 
Experimental results plotted in this figure were fairly good agreement with the calculated 
result, with considering the relaxation of residual stress on the specimen surface during 
fatigue process. 
References 
[ 1]K. Shiozawa, and L. Lu, Internal fatigue failure mechanism of high strength steels in 
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[2] K. Shiozawa and L. Lu, Very high-cycle fatigue behavior of shot-peened high 
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一一孟孟一一孟孟－－ ・・・・・
Czech L. Frank 
[Introduction] Phenomena connected with interaction of incident electrons with a target alter 
significantly when decreasing the landing energy from the range of tens or hundreds of ke Vラ
usual in transmission (TEM) or scanning (SEM) electron microscopes, to and below hundreds 
of eV The mater吟1contrast loses its monotonous atomic number dependenceラ thetotal 
electron emission approaches and mostly exceeds the unit level, the interaction volume 
shrinks and hence the surface sensitivity enhances, charging up phenomena are diminishedう
etc. The scattering of electrons on atomic cores becomes more and more influenced by 
surrounding atomsラ bythe atomic electronsラ and,at lowest energiesラ bycoITelation and 
exchange phenomena connected with charge redistribution and spin問spininteractions 1六In
consequence of thisラnewcontrast mechanisms appear that are not available at high energies, 
like the diffraction contrast on clean crystalsラinterferencecontrasts on surface atomic steps 
and/or thin surface overlayersラcontrastof the local density of states coupled to the incident 
waveラetc.Most of relevant experiments have been perfom1ed in the backscattering modeラe.g.
in a suitably adapted SEM device. 
[Experimental] In spite of significant rece百tprogress in the SEM designラanacceptable image 
resolution can be preserved down to hundreds of eV only. For the lowest energies there is no 
choice but to apply the cathode lens mode with the specimen biased to a high negative 
potential near to that of the emitting cathode in the gunラ i.e.to employ so called SLEEM 
(Scanning Low Energy Electron Microscopy) mode. The adaptation has been performed by 
inserting to below the objective lens of a conventional SEM a coaxial bored single田crystal
scintillator based detector serving also as the anode of the cathode lens4'5 
[Results] Low energy micro graphs have been acquired with a selection of samples typical for 
important tasks of the todaγs materials science. Among others these were doped areas in 
semiconductor structures, nonconductive materials like polymersラ catalystsラ etc.ラ beveled
multilayersラ verythin coatings including those producing the diffraction contrastヲ artificial
nanostructuresぅetc.Examples in Fig. 1 show precipitates in an Al-
excess Mg over 1 % of Mg2Si (aラb）ラ andceramic particles in an MgB2/ Al metal matrix 
composite ( cラd).Conventional secondary electron images at 10 ke Vゅうの areconfronted with 
the SLEEM images taken at (a) 1600 eV and (c) 10 eVラrespectively.In both cases the slow 
electrons obviously pr・ovidemore detailed information about the structur・eunder study. 
[Summary] Very low energy electron microscopy in its directly imaging version (the LEEM 
instrument) as well as in the scanned version, not commercially available yetラrepresentsa 
tool providing with new and mostly deeper and more detailed insights into materials and 
structures of virtually al kinds relevant to electron microscopic examination・
[References] 
1. E. Bauer: Rep. Progr. Phys.ラ57ラ(1994)895由938
2. L. FrankラI.Mullerovaラ J.Electron Microsc吋 48ラ（1999),205-219. 
3. I. Mullerova, L. Frank: Adv. Imaging Electron Phys.ラ128ラ（2003）ラ 309-443.
4. K. MatsudaラS.IkenoラI.MullerovaラL.Frank:J. Electron Microsc.ラ54ラ（2005）ラ 109四 117. 
5. I. Mullerova, K. Matsuda, these proceedings. 
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Fig. 1. Comparison of SEM and SLEEM micrographs of light metal based materials; size of 
the field of view 7 μm ( a,b) and 14 μm ( c,d). 
How to make an SEM imaging in the very low energy range 
I. Mullerova ISi, ASCR, Brno, Czech Republic, 
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[Introduction] The Scanning Electron Microscope (SEM) is a widely used instrument for 
observation and analyses of bulk specimens. A resolution in units of nm at the primary beam 
energy around 10 ke V is obtainable in a standard SEM where the specimen is immersed in a 
nearly field free region. Modem SEM's are equipped by various types of immersion lenses, 
aiming at a similar resolution at low primary beam energies (say, between lkeV and 100 eV) 
where new contrast types start to emerge. The fields inherent to the immersion lens and 
addition of the”through the lens”electron optics influence the trajectories of signal electrons 
originating from the specimen so that collection of the signal electrons can be controlled 
according to their initial angle and energy. The only way of obtaining a high resolution at 
energies below 100 e V isto immerse the specimen into a strong electrostatic field 1,similarly 
as it is done in the emission microscope where the Cathode Lens (CL) principle is utilized. 
[Experimental] The CL mode has been tested in a standard SEM1'2 with the specimen serving 
as a negatively biased cathode and with a dark四fielddetector represented by a grounded anode. 
Primary electrons are decelerated toward the specimen by the CL field and signal electrons 
from the specimen are collimated to the optical axis and accelerated toward the one-channel 
single四crystalyttrium-aluminum garnet scintillator detector with a central bore of 300 μmin 
diameter. In the SLEEM system (SEM equipped by CL), similar contrast types can be 
observed as in a LEEM (Low Energy Electron Microscope )3, but even at medium energies 
(around 1 ke V) new interesting results can be obtained. A critical energy can be found for 
imaging of nonconductive specimens or their nonconductive parts, a layer by layer in-depth 
tomography is available when lowering the energy and hence diminishing the interaction 
volume, the secondary emission yield increases above one, and finally, high efficiency is 
available of the electron-photon conversion in the detector at low landing energies because in 
the CL field the whole energy spectrum of emitted electrons is accelerated near the high 
primary beam energy'+. 
[Results] The spot size as a function of energy of 
electrons irradiating the specimen was calculated 
by using approximate analytical equations5 for 
the following parameters of a standard SEM: the 
spherical and chromatic aberration coefficients 
10 mm and 12 mm, respectively, primary beam 
cu町ent5 pA, brightness of the gun 105 A cm-2 
sr-1, energy spread of the beam 2 eV, and the 
working distance 8 mm. Parameters of the CL 
consist of the distance between the cathode and 
anode, which was 5 mm, and of the electrostatic 
field strength, which varies from 2 kV/mm to 
zero for electron energy at the sample increasing 
from 10 e V to 10 ke V with the primary beam 
energy kept constant at 10 ke V. The calculation 
results are shown in Fig.1 for an optimum aperture angle and a fixed one, which was 8 mrad, 
together with measured points. The resolution was taken as the edge width between 25 % and 
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Fig. 1. Resolution versus the landing energy. 
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75 % of the signal increase at the margin of the gold-on-carbon islands. 
[Summary] A resolution of 9 nm at 10 e V can be obtained with the specimen immersed in 
both strong electrostatic and magnetic fields4. Also the transmitted electron signal at very low 
energies can be studied thanks to the increasing inelastic mean free path. 
[References] 1. L. Frank, I. Mullerova, J. Electron Microsc., 48, (1999), 205-219. 
2. K. Matsuda, S. Ikeno, I. Mullerova, L.Frank: J. Electron Microsc., 54, (2005), 109-117. 
3. E. Bauer: Rep. Pro gr. Phys.ヲ57,(1994) 895-938 
4. I. Mullerova, L. Frank: Adv. Imaging Electron Phys., 128, (2003）ヲ309-443.
5. J.E. Barth, P. Kruit: Optik, 101, (1996), 101田 109.
Morphology圃dependentNanocatalysis in Metal Oxides 
SHENWenjie 
Professor, State Key Laboratory of Catalysis, 
Dalian Institute of Chemical Physics, Chinese Academy of Sciences 
Base transition-metal oxides are not sufficiently active at ambient temperature and are 
severely deactivated by moisture when they are used for catalyzing low-temperature oxidation 
of CO, which is widely applied in cleaning air and lowering automotive emissions. Now, 
nanoroιshaped tricobalt tetraoxide can not only catalyze CO oxidation at a temperature as 
low as 196 K but also hold substantial stability in the co-presence of moisture. The nanorods 
of Co304 predominantly expose the {110} planesラwhichhold Co3+ sites on the surfaces while 
2+ other planes such as { 001} and { 111} hold only Co sites. Because Co3+ sites are 
catalytically much more active than Co2+ sites for CO oxidation, a strong 
morphology-dependent phenomenon has been observed that the nanorods exhibit markedly 
(almost one order of magnitude) higher catalytic activity than that of the conventional 
spherical nanoparticles. Similar phenomenon was also observed in Ce02 and La203 nanorods. 
This sort of approach by morphology control will lead to the development of highly efficient 
oxidation catalysts of the next generation, which allows preferential exposure of the 
catalytically active sites. 
Keywords. Fuel cel, Oxidation, Catalysis, Gold, Nano particle 
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Dimethyl Ether Direct-oxidation to Dimethoxymethane over 
Sm203 Promoted MnCh・H4SiW12040/Si02 
Yisheng TAN 
Professor, Institute of Coal Chemistry, Chinese Academy of Sciences 
Dimethoxymethane (DMM, CH3 OCH2 OCH3) is an important chemical. Because of the 
high content of oxygen and high cetane number, DMM can improve the thermal efficiency of 
diesel and reduce the emission of the pollutant when it is used as diesel fuel additive. 
Therefore, it is considered as a promising diesel fuel additive. 
Currently, DMM is mainly produced via the acetalization of methanol with 
formaldehyde over acidity catalysts in industry. Dimethyl ether (DME) is a potential and 
nontoxic chemical feedstock, In the near白旬re,DME will be produced in industrial scale via 
one四stepsynthesis process 企omcoal-based syngas. With CH3, CH30田ラ CH30CH2-as the 
basic groups for further organic synthesis, DME can be a starting material for many value 
added organics. Direct oxidation of DME to DMM isone of the attractive routes for DME 
utilization. 
Rare earth oxide is a kind of promising catalytic material and has been widely used as 
catalyst promoter due to its unique oxidation performance and alterable ion valency. 
In the present study, the promotional effects of Sm203 on the MnC}i-H4SiW 12040/Si02 
catalyst for DME direct-oxidation to DMM have been discussed. 
The results indicate that the Sm203-promoted MnC}i-H4SiW 12040/Si02 can 
significantly improve the activity of unpromoted MnC}i-H4SiW 12040/Si02, and the DMM 
selectivity is remarkably increased from 36.3% to 60.3%. The NH3-TPD profiles indicate that 
the addition of Sm203 moderates the acidity of the catalyst through decreasing the strong acid 
center number and increasing the weak acid center number. XPS shows that Mn species in the 
catalyst exist mostly in Mn02 after Sm203 addition. Sm203 addition maybe balances the 
distribution of the acidity sites and redox sites of the catalyst, and further increases the 
catalyst activity. 
Keywords. dimethyl ether, dimethoxymethane, promotion efect, Sm203ラMnCb”H4SiW 12040/Si02 
Prep議ratio悶andChar設cterizatio闘ofIn203 and Sn02路袋路osrt棋は盟問$
外国人研究員五M.日開Mag如ぬy
We have synthesized In203 nanostructures grown at three different growth 
temperatures; 700, 800 and 900 °C for 1 h reaction time by using the thermal 
evaporation method. Samples have been prepared inside a quartz tube in which Ar 
was introduced. Source material (In metal) and substrates were located within an 
alumina boat placed in the central part of the quartz tubeラwhichwas inserted into a 
tubular・furnace.
We used argon gas of 100 sccm as carrier gas in our furnace system. Before 
heatingラArgas was introduced in the tube for 20 min at a flow rate of 100 sccm. 
For characterization of as-grown samplesラweused field”emission scanning electron 
microscopy (FιSEMラJEOLJSM 6700F) and transmission electron microscopy (TEMラ
JEOL JEM 2010F) to investigate the morphology and microstructur・e. The 
compositions were analyzed using energy dispersive spectrometry (EDS) attached to 
the TEM. Selected area electron diffraction (SAED) confirmed the crystal orientation 
of In203 nanocrystals. The analysis of crystallographic structure was performed by the 
XRD measurement with CuKαradiation using a diffractometer (Shimadzu XRD 6100). 
The amount of nanostructure was found to be dependent on the growth 
temperatures and position of the substrate. Glancing at the FE-SEM image of the 
samples deposited at 700 °C in the center of the furnace, we find morphology 
resembling nanowires (See Fig. (a) below). At a higher magnificationラ wesaw a 
beautiful capped like-monuments nanostructure. On a substrate 2mm from the center, 
aggr・egationof the source was precipitated, and on a substrate 4mm far・fromthe center 
of the furnace we observed no materials. This work is now under publication. In an 
FE-SEM image of the samples deposited at 800 °C on a substrate at the center of the 
furnaceラananotower structure was observed (Fig. (b ). A higher FE田SEMshowed a 
variety of nano-tower shapes. FE-SE恥fimage of the samples deposited at 900 °C in the 
center of the furnace clearly showed densely deposited nano-pencils with high 
crystallinity (Fig. (c). The nano自pencilsare well国facettedラandthe edges and corners 
are distinguished. 
Also large-scale synthesis of In203 nanoparticles, nanowires and nanorods were 
realized by improved chemical v叩ordeposition method on Au-coated silicon substrate. 
Field emission scanning electron microscopy revealed that the flow of carrier argon gas 
has profound effect on the shape and mo中hologyof In203 nanostructures. Detailed 
structural analysis showed that the In203 nanostruc加resare single crystalline with a 
cubic crystal structure. Room temperature PL spectrum showed broad and intense blue 
emission at 3 7 5 nm. The In203 nanowires sensor can successfully detect hydrogen gas 
82 
with response time as low short as 50 s at 250°C. This work was accepted for 
publication. 
Also, we grew tin oxide (Sn02) nanostructures at 900 °C for 1 h on Si02 
substrates with Au coating and without Au coating. During growthう Argas was 
introduced at a flow rate of 100 sccm in the quartz tube inserted into the furnace. After 
the furnace was cooled down naturally to room temperatureラtheAr gas was turned of. 
White wool-like products were observed around the Sn grains as a raw material. The 
gas sensing property of this material will be investigated soon. 
(a) 
ー ， ???? ，
?
、 (c) 
FE-SEM images (a), (b), and (c) are for In203 nanostructures deposited on a substrate 
placed at the center of the heating furnace at temperatures of 700, 800ラ and900 °Cラ
respectively. 
Publications 
A Generic Approach for Controlled Synthesis ofln203 Nanostr・ucturesfor Gas Sensing 
Applications 
Ahsanulh叫 Qurashiラ日 M.El制Maghrabyう ToshinariYamazakiラYanbaiShen, Toshio 
Kikuta 
Journal of Alloys and Compoundsラacceptedfor publication. 
Catalyst-Free Shape Controlled Synthesis of ln203 Pyramids and Octahedron: 
Structural Properties and Growth Mechanism 
Ahsanulhaq Qurashi, E. M. EトMaghrabyラToshinariYamazaki, Toshio Kikuta 










ている。我々の研究により、 Si(l1）上への InSb単分子層(InSbbi-layer）を介して InSb層を成長













法における面内 30° 回転による AllnSb/Si界面の格子不整合緩和という観点からは、 x=0.62
で格子不整合がおよそ 0となる。このため、 x=0.1～0.65程度の範囲で 30° 回転AllnSb薄膜
を結晶性良く形成できるかについて検討を行った。
図 1はそれぞれAl組成比を変えた2つの試料についての XRD2 8 I wスキャン測定結果で
























































Mechanistic Studies on ChalcogerトAtomReplacement Reactions of Phosphine 
Chalcogenides and Separation of the Intermediate Phosphine 
V. B. L. Dr. ARPI MAJUMDER 
Back2round 
Phosphines are effective ligands to stabilize the Pd0, therefore, phosphine-assisted Pd0 complexes 
have been widely employed as catalysts in the coupling reactions. However, phosphines are toxic, 
expensive and because of their air-sensitivity, they get oxidized very easily during the catalytic 
reactions. Therefore it is necessary to regenerate and reuse these catalysts. On solving this problem, I 
have found a new catalysis of Pd0 (and Pt0) for chalcogen replacement reactions of phosphine 
chalcogenides which is a new catalytic activity of Pd0. The mechanism of these replacement reactions 
has been observed to be dissociative企omthe kinetic investigation. On the basis of this mechanism, it 
is very easy to recover and reuse those phosphine catalysts which are elaborative and valuable. 
Results 
It has been observed that, phosphine－圃freePd0 catalysts either blocks the catalytic cycles 
kinetically or decomposed into inactive palladium black. To overcome these problems of phosphine 
ligands, we have prepぽedphosphine sulfides which can stabilize the Pd0 thermodynamically to form 
air-stable Pd0 catalysts even a白erconsumption of the substrates and do not deactivate the catalytic 
cycle kinetically. Thus, we are able to prepare air-stable Pd0-phosphine sulfide complexes as the 
catalysts. However, by a number of repetitions of the reaction, the sulfur atoms in the 
phosphine-sulfide groups are gradually replaced with oxygen atoms by the catalysis of Pd0 to give the 
phosphine oxides, which deactivate the Pd0 catalysts by precipitation of Pd sediment. This problem 
can be solved by the reaction of these phosphine oxides with excess sulfur in DMF at 125°C for 2h in 
presence of Pd0 . This is the catalytic replacement of chalcogen atoms of phosphine chalcogenides. In 
the absence of Pd0, this conversion can hardly proceed under the above conditions. So far, two 
associative mechanisms have been proposed for the chalcogen仕ansfer企omphosphine chalcogenides 
to phosphines by theoretical calculations as shown in Scheme 1. Mechanism 1 involves a nucleophilic 
attack of the phosphine phosphorus on the phosphine-chalcogenide phosphorus via a three回membered
cyclic transition state and Mechanism 2 isan X-philic attack via a linear transition state. 
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From the thorough kinetic investigation, it reveals that the chalcogen atom replacement (R3P=X1 
+X2→ R3P=X2 +Xi, where X1 and X2 are two different chalcogen)) proceeds via dissociation of X 
in conflict with the above theoretical investigation. For the study of the reaction mechanism, we 
considered the reaction of phosphine selenide with sulfur. I have taken simple monodentate 
triphenylphosphine selenide, which was allowed to react with excess sulfur in presence of [Pd( dba)2] 
( dba = dibenzylideneacetone ).I have carried out the kinetic experiments both in presence and absence 
of Pd0 and found that the rate constants of chalcogen replacement reactions for both these kinds 
remain almost unchanged on varying the sulfur concentration. This results indicates that the rate 
constants does not depend on sulfur concentration ie, rate constant is zeroth order w工t.sulfur 
concentration and the mechanism may be the dissociative in nature. I have also carried out the 
catalytic reactions in presence of Pt0. Activation enthalpy (&ft) and entropy (LlSt) for both catalytic 
and non-catalytic reactions have been estimated (Table 1）企omthe Eyring plot (Figure 1). The 
dissociation is enthalpically promoted by the catalysis of Pd0 (and also Pt0). Positive LlSt value also 
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I have also attempted to separate the intermediate phosphine as the evidence of the dissociative 
mechanism. The p2S2 complex, [Pd(p2S2)(dba)] was reacted with an excess of iodobenzene in DMF at 
70°C for 48 h under N2 and the phosphine intermediate, 1,2-bis( diphenylphosphino )ethane (p2), was 
successfully separated as the chelate compound of Pdn by employing the novel catalysis of Pd0. This 
result gave us evidence of the dissociation of the chalcogen atom from the phosphine chalcogenides 
and revealed that the phosphine can be regenerated easily from the phosphine sulfide by the catalysis 
of Pd0. The novel catalytic replacement and dissociation of chalcogen atom are applicable to 
regeneration of phosphines from their oxides via the phosphine sulfides. 
We can conclude that the chalcogen atom replacement of phosphine chalcogenides proceeds 
by dissociation of the chalcogen atoms, which is enthalpically promoted by the catalytic interaction of 
Pd0 (and also Pt0). Taking advantage of this catalysis, it is possible to regenerate phosphines from 
phosphine oxides via phosphine sulfide formation. This catalytic conversion will be significant 
especially for the regeneration and reuse of other elaborative and expensive phosphines四catalysts
which gets oxidized during the coupling reaction. 
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Fabrication of low cost ZnO and Ti02 nano structures (nanowall, nanoflower, nanotubes) 
for the application of photocatalysis and solar cells 
Shahjahan Mohammad, Post Doctoral Fellow, University of Toyama 
Zinc oxide (ZnO) nano structures have attracted great research attention due to their potential 
technological applications. ZnO nanostructures possess excellent properties like optoelectronic, electrical, gas 
sensing, ultraviolet light emission, piezoelectric etc. Because of its large exciton binding energy ( 60me V), 
ZnO has strong excitonic emission in the ultraviolet (UV) range even at room tempera印reand it is more 
resistant to radiation. It is known that ZnO nanowalls can be used energy storage devices, chemical 
and biological sensors and dye sensitized solar cells due to their larger surface-to-volume ratio than 
thin films. There are many reports regarding ZnO nanowalls using metal and catalyst at about 900°C. 
But for solar cell and photocatalytic applications ZnO nanowalls should be prepared on glass 
substrate at low temperature and of course low cost fabrication device. ZnO/Si is an important structure 
for its application in room temperature ultraviolet photoluminescence emission. Moreover, ZnO films on Si 
substrates at甘actedgreat attention due to the advantages of Si-substrate in integrated photo electronic devices. 
Fabrication of a variety of nano structures like nano rod, nano wires, nano combs, nano tetrapods, nano flower 
etc. have been reported. Morphology and size control of ZnO nanostructure is stil an issue and many groups 
have focused on this issue. To obtain high-quality ZnO films, a variety of techniques have been employed such 
as sputtering, molecular beam epitaxy, pulsed laser deposition, chemical solution deposition and metal organic 
chemical vapor deposition (MOCVD), Sol-gel, spray pyrolysis and so on. Among these techniques sol-gel and 
spray pyrolysis techniques are extremely low cost techniques. In this work, I have fabricated highly a町anged
nano flower structures on p-Si(l 00) substrates and nano wall structures on glass substrates at different 
temperatures. 
To prepare ZnO nanostructure, I have developed a spray pyrolysis deposition system using locally 
available components and a low cost mini air compressor. Then ZnO nanostructures have been success白Uy
deposited on ordinary glass substrates, FTO glass and Si-substrates. ZnO deposition has been performed at 
various temperatures and rates because deposition temperature and rate play important roles on the formation 
of nano structures. The fabricated ZnO nanostructures were then characterized by GIXRD, FESEM, and UVIR. 
The XRD study confirms the formation of nano wall structure on glass substrate and nano flower struc印reson 
Si substrates. The fabricated ZnO nanowall structures were then used to photo decompose methanol in the 
presence of UV-visible irradiation. It is observed that the ZnO nano wall struc旬rescan successfully 
decompose methanol. The nanoflower structure fabricated on Si shows strong room tempera印rePL 
characteristics and this type of structure may be suitable for sensor applications. Nano flower like ZnO 
S甘UC印reshave been fabricated successfully on p-Si(l 00) substrate at different tempera印resby low cost 
spray pyrolysis technique. SEM surface images confirm flower like nano struc仰向 ofthe ZnO films with 
increased surface area. The cu汀entvoltage characteristics show rectifying behavior of the heter吋unction
and n-type na制reof the fabricated ZnO. Photoluminescence study shows strong near band edge emission 
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compared to the weak deep level emission indicates presence of relatively lower defect density in the 
ZnO nano structure. Surface and structural properties of the ZnO nano struc旬restrongly depends on 
deposition temperature. The fabricated ZnO/p-Si heterostructure may be suitable for sensor and 
optoelectronic device applications. 
Low-cost deposition techniques and new designs are of continuous interest to reduce production 
costs of photovoltaic devices. In recent years, nanostructure use in photovoltaic devices has at甘actedmajor 
interest. Dye sensitized photoelectrochemical solar cel (DSSC) based on nanoporous titanium dioxide is the 
best-known representative of the family of nanostruc印redPV devices. Stability problems of DSSC, including 
its solid-state modifications, promote development of the concept of extremely thin absorber (ETA) cel 
which uses an extra thin absorber sandwiched between two s仕onglyinterpenetrating transparent wide band 
gap semiconductors. Ti02 is the most 企equentlyused n-type nanostructured window material in the ETA cel. 
In this study highly arranged Ti02 nanotube a町ayshave been fabricated by electrochemical anodization 
technique. All anodization experiments were carried out in ethylene glycol electrolytes containing 0.25% 
NH4F and 3% of H20 at different potentials. Ti02 nanotubes have been fabricated using facing target 
sputtering Ti films grown at different spu抗eringpressures. Ti02 nanotube fabrication has been performed at 
various temperatures (0°C to 60°C), anodization potential (20V to 90V), time and electrolyte concentrations. 
Ti02 nanotube fabrication conditions have been optimized. Transparent Ti02 nano tube of ～7 μm thickness 
have been obtained. Structural, physical and optical properties of the fabricated nanotubes have been studied. 
Nano tube wall thickness and length are highly dependent on the bath tempera旬reand anodization voltage. 
These nano tubes may be suitable for photocatalysis and photovoltaic devices. 
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A tailor-made encapsulated catalyst with a H手zeoliteshell has been directly synthesized over 
Co/Ab03 pellets with the size of 0.85～1.7111. As shown in Figure I A and Bラacore-shell structure 
without pinholes, cracksラ orleached Co species on the zeolite coating has been formed by a 
hydrother111al synthesis 111ethod. For the catalytic reaction of direct isoparaffin synthesis fro11 syngas, 
the product of C 10十 wasco111pletely suppressed, and the 111olar ratio of Ci以1par
products obtained t旨011the encapsulated catalyst incr‘eased about 64% co111pared with the 
physical伽111ixedco111ponents (Figure I C). 
In this workラ threekinds of preparation 111ethods have been investigated to illu111inate the 
synthesis 111echanis111. It was found that the pretreat111e凶 ofthe Co/Al203 pellets with a hot reflux of 
TEAOH solution can remove unstable Ab03 and Co speciesラandc01rnde the surface of the Co/Ab03 
pellets by its strong basicity, which is necessaηto construct a H-0 zeolite coating on the pellets. 
Moreover, cleaning surface, mild hydroxylation process and slow crystallization rate are also 
i111portant factors to perfor111 a perfect coating. 
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Figure 1 the SEM of overall (A) and cross-sectional (B) surぬceラ
and synthesized iso-paraffins selectivity directly fro11 syngas (C). 
Publication pa静ers:
1. Xingang Liう Jin自iangHeぅ MingMengラ Yoshiharu Y oneya111aラ andNoritatsu Tsubaki，“One白step
synthesis of H-beta zeolite enwrapped Co/ Ab03 Fischer-Tropsch catalyst with high spatial 
selectivity" Sub111itted to J. Cαta!. 
Synthesis and Characterization of Metal Oxide N anostructures for Efficient Gas 
Sensor Applications 
非常勤研究員 Ahsanulhaq Qurashi 
1. Introduction Metal oxide nanostructured materials have attracted much attention because of their 
novel properties that may lead to the basic understanding and novel applications. A large number of 
nanostructures have been reported in literature using various synthesis methods. Intensive efforts have 
been directed to the functional metal oxides for possible applications in nanotechnologies. Cost 
effective and morphology controlled synthesis of metal oxide nanostructures on desired substrates and 
their shape dependent performance in gas sensors are presently foremost concerns for the researchers. 
In order to undertake these challenges considerable efforts have been made to accomplish this goal in 
the present work. 
2. Experimental Methodology 
2.1 Experimental section Two significant methods have been used for the controlled synthesis of 
metal oxide (In203 and Ti02) nanostruc旬resfor example, (1) Chemical vapor deposition; and (2) 
hydrothermal synthesis method. In203 as wide band gap materials is an interesting candidate for the 
gas sensor applications. However until now various groups reported ID In203 nanostruc印res
synthesized by chemical vapor deposition at high tempera印re( 1100-1500°C) and by carbothermal 
reduction process. In order to overcome such problems various types of In203 nanostructures were 
grown on desired silicon substrate by chemical vapor deposition at low temperature (700-900°C) using 
In metal as source material. By adjusting various important parameters we have effectively 
synthesized high quality In203 nanowires, nanoneedles, nanopushpins, pyramids and octahedrons on 
silicon and metal coated silicon substrates. 
To synthesize metal oxide nanostructures, simple, cost effective and easy hydrothermal method has 
been employed for the fabrication of high-quality Ti02 nanoparticles and flower-like nanostructures. 
The common strategy, simple process，日nequality, high yield and clean reaction made hydrothermal 
synthesis attractive and significant. By optimizing reaction conditions we could successfully grow 
Ti02 nanoflower like-structures and nanoparticles at low temperature of 180°C. 
2.2 Structural characterization The crystalline phase and surface morphology of the metal oxide 
nanostructures were investigated by X-ray diffraction (XRD), field emission scanning electronic 
microscope (FESEMふandhigh-resolution transmission electron microscope (HRTEM). The optical 
properties of In203 nanowires were measured by room tempera制rephotoluminescence (PL). PL 
spectra were measured by Spex Fluorolog-3 spectrometer using an excitation of 325 nm with a 150-W 
Xe lamp at room temperature. 
2.3 Gas Sensor fabrication In this study metal-oxide nanostructure based hydrogen gas sensors were 
investigated since hydrogen is a promising potential fuel for the vehicles and can be converted into 
electricity in the fuel cels. Safety is an important issue while using hydrogen gas. Existing techniques 
can detect hydrogen gas, however they have numerous drawbacks: limited dynamic range, poor 
reproducibility and reversibility, subject to false alarms, and tend to be slow, unreliable, and difficult to 
use. To overcome such intricacies 1 D metal oxide based nanostructures are promising alternative for 
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hydrogen gas sensor fabrication. Hydrogen gas sensor devices were fabricated from ID In203 
nanostruc印resand Ti02 nanostructures. In order to prepare nanostruc知rebased gas sensor, the Pt 
interdigitated electrode was used for gas sensor fabrication. The interdigitated Pt electrode was 
prepared on oxidized silicon substrate by sputtering and patterning Pt film with the help of 
photolithography and dry etching. A thin film of desired nanostructures is prepared on Pt electrode to 
measure the gas sensing property. The resistance of the samples was determined by measuring the 
electric cu町entwhen a specific voltage was applied to the two electrodes. A computerized Agilent 
multimeter was used for the electrical measurement. 
3. Results and discussion Chemical vapor deposition is flourishing technique to synthesize lD metal 
oxide nanostructures. By regulating various parameters we have effectively fabricated In203 
nanostruc印resfor instance nanowires, nanoneedles, nanopushpins, pyramids and octahedrons. 
Catalyst assisted method was used for the growth of In203 nanowires and nanoneedles. The diameters 
of In203 nanowires were in between 70-80 nm and their lengths are several micrometers. The diameter 
of each nanoneedle was about 150・200nm and length about 4-5 μm respectively. Interesting 
morphologies like In203 nanopushpins, pyramids and octahedrons were also revealed via catalyst-free 
chemical vapor deposition technique. Gas sensors prepared by nanowires, nanoneedles and 
nanopushpins showed swift response for hydrogen gas. The nanostruc旬resbased sensor devices are 
relatively stable. However we will make efforts to investigate the selectivity and also improve the 
sensitivity in near fu旬re.
Ti02 nanoflower and nanoparticles were prepared by hydrothermal synthesis. The flower-like 
structures and nanoparticles showed excellent reproducibility in synthesis. Ti02 flower皿likestruc旬res
consists of nanorods. Each nanorod has length of 40-50 nm and length about 500-600 nm. The 
nanoparticles have a size less than 50 nm. Hydrogen based gas sensors were fabricated from the Ti02 
nanoflowers and nanoparticles. The sensor showed higher sensitivity at room temperature. The 
response is quick and devices showed better stability. 
4. Conclusion In203 nanostructures prepared by chemical vapor deposition at relatively low 
temperature. Hydrogen gas sensors were fabricated企omIn203 1 D nanostructures which showed swift 
response and recovery. Ti02 nanoflowers and nanoparticles were synthesized by hydrothermal 
synthesis method. Hydrogen sensor prepared企omTi02 nanos仕ucturesshowed high sensitivity and 
fast response and better stability. 
5. Future Plan So far we have successfully prepared In203 nanostruc知resand Ti02 nanostructures 
from chemical vapor deposition in tube furnace and simple hydrothermal synthesis method. in addition 
hydrogen gas sensor behavior investigated using In203 and Ti02 nanostructures in terms of stability 
and swift sensor response. In fu印rework we are looking for the synthesis of other promising metal 
oxide nanostruc加resby thermal evaporation and hydrothermal synthesis procedure for gas sensor 
application in terms of selectivity of oxidizing and reducing gases. Our aim is to compare gas sensing 
property of different metal oxide nanostructures intended for selectivity. We are intensely optimizing 
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SiC is a promising material for Si substitution in microelectronics industry, especially in high-power, 
high企equencyand high temperature devices due to its wide bang gap and high breakdown field. 
Compared with Si (operating tempera旬re三250°C ), SiC is an excellent material for devices operating 
at high tempera旬res(600 °C or higher). Moreover, it has been demonstrated that both surface and bulk 
leakage in SiC devices can be reduced to much lower levels than that of the silicon. In recent years, 
methods like molecular beam epitaxy, chemical vapor deposition (CVD), sputtering, and ion 
implantation have been developed to prepare SiC films. Traditionally SiC layer is formed on the 
surface of a Si substrate by carbonization reaction between the supplied gases and the Si atoms. 
However, the Si atoms企omthe substrate diffuse and reach the top of the SiC growing surface, which 
results in defect formation at the Si-SiC interface. Instead the energetic carbon ion irradiation is used 
for carbonization reaction. 
2 Experiment and results 
In this report we have used a dense plasma focus device. Plasma focus (PF), when used as a pulsed 
plasma device for thin film deposition, has some special features with respect to other methods 
including high deposition rate, energetic deposition process, which assist the film deposition under a 
reactive background gas pressure. Commercially available one sided polished Si (100) wafer was cut 
into square shape biscuits of 15 mm×15 mm and then was cleaned ultrasonically in acetone. The 
substrates were blown-dry and then set into the chamber at angular position and different axial 
positions with respect to the anode axis, r = 100 mm, Z = 50, 90, 130, 170 mm, respectively. High 
purity graphite was inserted into the hollow type anode as a target and covered the surface of anode at 
the same time, which effectively avoid the impurity from anode depositing onto the substrates. After 
PF system reaches the optimum condition, ten fires were chosen for SiC formation. In this experiment, 
relativistic electrons emitted企omPF were used to ablate the graphite target and form the carbon 
ablation plasma. The ionic, atomic, and molecular carbon species in the ablation plasma offered good 
carbon ion source for SiC formation. The as-deposited samples were later investigated by X-ray 





















































Fig. 2. FTIR spectra for samples deposited at different positions. Fig. 1. XRD patterns of samples deposited at different positions. 
In the Fig.I.Three XRD peaks were observed at 2() = 35.6, 60.0 and 71.7°, co汀espondingto ( 111 ), 
(220) and (311 ), of 3C-SiC, respectively. In addition, al the peaks are not very sharp which indicates 
that amorphous carbon was also formed in the films that causing to broaden the XRD peaks.FTIR 
spectra of the samples at different positions are shown in Fig.2. The dominant band appearing at 
around 800 cm-1 in the film at the position of Z = 90, 130 mm corresponds to the stretching mode of 
Si-C vibration.Sic was fabricated on Si (100) substrates using a 20 kJ PF device operated in 
Hydrogen gas at room temperature. All the results showed coherent conclusion. XRD and FTIR results 
show that polycrystalline 3C-SiC were formed at the position of Z = 90, 130 mm. SiC was fabricated 
on Si (100) substrates using a 20 kJ PF device operated in Hydrogen gas at room temperature. All the 
results showed coherent conclusion. XRD and FTIR results show that polycrystalline 3C-SiC were 
formed at the position of Z = 90, 130 mm. 
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In this researchラ weuse stereoscopic techonology for 30 content presentation. Although the 
technologies required for 30 image are emerging rapidly, the effect of these technologies as well as 
image compr・essionon the perceptual quality of 30 viewing has not been thoroughly studied. However 
perceptual 30 image quality is an important evaluation criteria to assess the perfor・manceof 30 
imaging systems. Consequentlyラperceivedquality is a great important issue to assess the performance 
of al 30 imaging applications. Perceived distortion and depth of any stereoscopic images are strongly 
dependent on the local featuresラsuchas edge, flat and texture. Thereforeラwepropose an no-reference 
(NIミ） perceptual quality assessment model for JPEG coded stereoscopic images based on segmented 
local features of artifacts and disparity. The local features information of stereoscopic pair images such 
as edgeラ日atand texture areas and also the blockiness and zero crossing rate within the block of the 
images are evaluated for artifacts and disparity in this method. Block diagram of the proposed model 
is shown in Figm・el(a). 
In order to verify the performance of our proposed modelラweconduct subjective experiments on our 
stereo images database (Mean Opinion Score (MOS) scaleラ 1-5ラ seeSubjective test conditions and 
parameters in Table 1) and divide the database into two parts for training and testing. The training data 
set consists of five randomly selected stereo images (from the total ten) and al of their different 
combinations of symmetric/asymmetric coded stereo images. The testing data set consists of the other 
five stereo images and their al symmetric/asymmetric coded versionsラandalso there is no overlapping 
between training and testing. The mode：’ s parameters and weighting factors are obtained by the 
Particle Swarm Optimization (PSO) algorithm with al of our training images. In order to provide 
quantitative measures on the performance of our proposed NR model, we follow the standard 
perfomrnnce evaluation procedm・esemployed in the video quality experts group (VQEG) FR-TV 
Phase I testラwheremainly Pearson linear correlation coefficient (CC), Average absolute prediction 
error (AAE), Outlier Ratio (OR), and Root mean square prediction error （設MSE)between objective 
(MOSp) and subjective (MOS) scores were used for evaluation. The evaluation results are summarized 
in Table 2. It has been observed from Table 2 that the proposed model perfo1111ances for every one of 
the evaluation metrics are sufficient. It has also been observed from Table 2 and that our proposed 
model provides sufficient prediction accuracy (higher CC), and sufficient prediction consistency 
(lower OR). The MOS versus MOS prediction (MOSp) of our proposed model for training and testing 
data sets is shown in Figure 1 (b). The symbols * and十respectivelyindicate MOSp points for data sets 
of training and testing. 
3. Conclusions 
We have proposed an NR quality assessment model for JPEG coded ster・eoscopicimages based on 
segmentation based artifacts and disparity measures. The assessment was performed on different 
96 
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combinations of symmetric/ asymmetric coded stereo images of different content. This model can be 
used for stereoscopic video quality assessment with the incorporation of the temporal dependency 
between adjacent images of the video. The results show that the model performs quite well over wide 
range of stereo image content and distortion levels. In order to improve the proposed modelラfuture
research need to consider more efficient disparity estimation with incorporation of al three color 
components. 
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